2a-i) Problem and the type of system/solution Does your paper address subitem 2a-i? * "Current educational interventions focus merely on increasing knowledge and skills in recognition of delirium, but do not seem to be effective enough. [6, 7] It was suggested that educational interventions on delirium should have a broader scope in order to target the attitude of the medical staff and students towards delirious patients, the understanding of the patient's needs, and the translation of this knowledge into the practice of offering good health care to delirious patients. [7] , [8] Future educational interventions on delirium should not only have a broader scope, but also focus on interactive teaching methods and supportive technologies with sufficient feedback loops. [6, 7]" 2b) In INTRODUCTION: Specific objectives or hypotheses METHODS 3a) Description of trial design (such as parallel, factorial) including allocation ratio 2a-ii) Scientific background, rationale: What is known about the (type of) system Does your paper address subitem 2a-ii? * "Serious games might be an opportunity to meet this demand for new educational interventions. Serious games are games developed and intended to provide playful learning experiences, which can be transferable to or applicable in real-life settings. [9] Compared to regular healthcare educational interventions [10] or assessments [11] in general, serious games are often more effective.
However, there is a lack of effect studies [12] and assessment [13] of good quality on serious games.
The Delirium Experience is a recently designed serious game that makes use of interactive video simulation, [14] which can be used to train and educate medical students on how to take better care of delirious patients. As both serious games [15] and simulation-based learning [16, 17] provide learning spaces in which learners can safely practice, Delirium Experience might serve as a new educational intervention by addressing the need for a focus on attitude and applying knowledge of caring for delirious patients." Does your paper address CONSORT subitem 2b? * "In this study, we aim to gain insight in whether Delirium Experience is suited as an educational intervention for medical students regarding skills in advising care for delirious patients, skills in screening and rating of delirium symptoms, and improving the attitude towards delirious patients. Additionally, we aim to gain insight in possible effects of Delirium Experience on learning motivation and engagement, as well as self-reported knowledge on delirium." Does your paper address CONSORT subitem 3a? * "We performed a three-arm randomized controlled trial." "We used IBM SPSS statistics version 23 for stratified block randomisation (block size of 6) to allocate participants into one of the research groups. [18] Learning communities represented the four different strata used. All participants that signed up for the practical were randomly allocated to one of the groups. Subsequently, they received an e-mail in which classroom they were Does your paper address CONSORT subitem 4a? * "The study population consisted of undergraduate medical students at the University Medical Centre Groningen (UMCG). To be included in this study, participants had to be in in the third year of the preclinical education in December 2016, sign up for the practical on delirium, and sign informed consent. The UMCG offers an undergraduate programme of six years; three years preclinical and three years of clinical education. Preclinical medical students at the UMCG select one out of four different learning communities with an extra, different focus during their medical education (global health, sustainable care, intramural care, and molecular medicine). Students started with a conventional lecture on delirium. Thereafter, students could voluntarily sign in for the practical on delirium, in which the study conditions took place.
The practicals were given in three separate classrooms of the University of Groningen. All students had the opportunity to join the practical on delirium, also students that did not want to participate in the study. All data was collected and analysed anonymously. your paper address CONSORT subitem 6a? * "The primary outcome of this research was the skills obtained by students in advising care for delirious patients. To measure skills in advising care, all participants observed an interview of a delirious patient and were asked to give three text-based recommendations for the care of this patient. A pre-defined rubric-form was used to asses all given recommendations as rubric-forms can enhance the reliability of scoring.
[19] The rubric-form was based upon the Dutch delirium guidelines.
[20] Recommendations were assessed independently by two researchers, and a weighted kappa was calculated. Each recommendation could receive 0 (incorrect/not mentioned), 1 (topic mentioned), 2 (nonspecific recommendation) or 3 (specific recommendation) points from the ten different domains of the Dutch delirium guidelines [20] (range 0-9 points).
Subsequently, several secondary outcomes were measured. Firstly, use of screening and rating instruments for delirium was measured. Participants completed the Delirium Observations Screening Scale (DOSS) [21] and Delirium Rating Scale R-98 (DRS-R-98) [22] for the patient in the observed interview. Both scales are widely accepted and applied tests for the recognition and severity of delirium symptoms. Secondly, attitude towards delirious patients was measured with the Delirium Attitude Scale. The Delirium Attitude Scale was based on the Dementia Attitude Scale.
[23] Items regarding creativeness, enjoyment of life and coping skills were replaced by items focusing on the experiences of delirium. This resulted in a 19-item 7-point Likert scale (range 19-133 points). "I feel confident around people with delirium" and "I would avoid an agitated person with delirium" are examples of statements used in the Delirium Attitude Scale. Thirdly, learning motivation and engagement was measured with the Motivation and Engagement Questionnaire to evaluate learning experiences [24] that is a 9-item 5-point Likert scale (range 9-45 points). Examples of statements used in this questionnaire are: "It was challenging to perform well in this practical" and "I liked this way of learning." Finally, participants were asked to self-report their knowledge on delirium (range 0-10 points)." 6a-i) Online questionnaires: describe if they were validated for online use and apply CHERRIES items to describe how the questionnaires were designed/deployed Does your paper address subitem 6a-i? 6a-ii) Describe whether and how "use" (including intensity of use/dosage) was defined/measured/monitored Does your paper address subitem 6a-ii? 9) Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken to conceal the sequence until interventions were assigned 10) Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions Does your paper address CONSORT subitem 8a? * "We used IBM SPSS statistics version 23 for stratified block randomisation (block size of 6) to allocate participants into one of the research groups.
[18] Learning communities represented the four different strata used. All participants that signed up for the practical were randomly allocated to one of the groups. Subsequently, they received an e-mail in which classroom they were expected." Does your paper address CONSORT subitem 8b? * "We used IBM SPSS statistics version 23 for stratified block randomisation (block size of 6) to allocate participants into one of the research groups. [18] Learning communities represented the four different strata used. All participants that signed up for the practical were randomly allocated to one of the groups. Subsequently, they received an e-mail in which classroom they were expected." Does your paper address CONSORT subitem 9? * "We used IBM SPSS statistics version 23 for stratified block randomisation (block size of 6) to allocate participants into one of the research groups.
[18] Learning communities represented the four different strata used. All participants that signed up for the practical were randomly allocated to one of the groups. Subsequently, they received an e-mail in which classroom they were expected." Does your paper address CONSORT subitem 10? * "We used IBM SPSS statistics version 23 for stratified block randomisation (block size of 6) to allocate participants into one of the research groups.
[18] Learning communities represented the four different strata used. All participants that signed up for the practical were randomly allocated to one of the groups. Subsequently, they received an e-mail in which classroom they were expected." 11a) If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how NPT: Whether or not administering co-interventions were blinded to group assignment 11b) If relevant, description of the similarity of interventions (this item is usually not relevant for ehealth trials as it refers to similarity of a placebo or sham intervention to a active medication/intervention) 12a) Statistical methods used to compare groups for primary and secondary outcomes NPT: When applicable, details of whether and how the clustering by care providers or centers was addressed 11a-i) Specify who was blinded, and who wasn't Does your paper address subitem 11a-i? * Students didn't know the other conditions 11a-ii) Discuss e.g., whether participants knew which intervention was the "intervention of interest" and which one was the "comparator" Does your paper address CONSORT subitem 12a? * "We checked data for normality by judging histograms, skewness, and kurtosis.
We analysed discrete variables by use of a Chi-squared test. Furthermore, continuous variables were analysed with One-way ANOVA in case of normal distribution, and Kruskal-Wallis in case of a non-normal distribution. P-values <.05 were considered statistically significant results of the Chi-squared and Oneway ANOVA or Kruskal-Wallis test. In case of significant results regarding outcome measurements, specific post hoc tests or Mann-Whitney tests were conducted to investigate differences between the (i) Game Group and Control D Group or (ii) Game Group and Control A Group. A Bonferroni correction for two tests was used for the Mann-Whitney, therefore P-values <.025 were considered statistically significant for the results of the Mann-Whitney test. " 12a-i) Imputation techniques to deal with attrition / missing values Does your paper address subitem 12a-i? * Not applicable in this controlled environment Does your paper address CONSORT subitem 12b? * "We checked data for normality by judging histograms, skewness, and kurtosis.
We analysed discrete variables by use of a Chi-squared test. Furthermore, continuous variables were analysed with One-way ANOVA in case of normal distribution, and Kruskal-Wallis in case of a non-normal distribution. P-values <.05 were considered statistically significant results of the Chi-squared and Oneway ANOVA or Kruskal-Wallis test. In case of significant results regarding outcome measurements, specific post hoc tests or Mann-Whitney tests were "To be included in this study, participants had to be in in the third year of the preclinical education in December 2016, sign up for the practical on delirium, and sign informed consent. ... All students had the opportunity to join the practical on delirium, also students that did not want to participate in the study. All data was collected and analysed anonymously." X26-iii) Safety and security procedures Does your paper address subitem X26-iii?
All data was collected an analysed anonymously. Experience, as a new educational intervention. We compared playing a serious game to watching a video with delirium explanation in combination with a patient experience video, or a video on healthy ageing. Our results show that the serious game had a positive effect on students' skills in advising care for delirious patients, learning motivation and engagement, and self-reported knowledge on delirium. However, the serious game did not influence skills in screening and in rating the severity of delirium. In addition, it did not have an effect on attitude towards delirious patients."
22-ii) Highlight unanswered new questions, suggest future research Does your paper address subitem 22-ii?
"Further research should be performed on whether it is possible to improve attitudes towards delirious patients with Delirium Experience. If the change in attitude can be established by more emotional and intense patient scenarios, Delirium Experience might improve attitudes when students are allowed to play Delirium Experience several times, including a 'dark play' in Delirium Experience.
In a dark play situation, players try to perform as worse as possible in the game, which results in adverse events and scenarios with extremely frightened patients in Delirium Experience. Subsequently, it would be interesting to investigate the effect of dark play on learning outcomes such as advising care for delirious patients. Furthermore, player characteristics might influence the effectiveness and use of games, and should be taken into account in future studies.
[30] Additionally, future studies should also take into account other healthcare professionals and trainees in order to generalise the results and use of interdisciplinary games such as Delirium Experience. Finally, it is important to look at long-term effects of a serious game and whether it can influence strain of care in experienced healthcare professionals working with delirious patients. The serious game 'Delirium Experience' was developed by IJsfontein and is owned by Stichting Effectieve Ouderenzorg (a Dutch foundation for improving elderly care by research and education). E. Hoogendoorn is an employee of IJsfontein. S. de Rooij is an unpaid member of the supervisory board of Stichting Effectieve Ouderenzorg, which waived the licensing fee required for use of Intellectual Property for the purposes of this research. The game is currently commercialized, but the revenues are solely used to improve current elderly care by gamification. X27-i) State the relation of the study team towards the system being evaluated Does your paper address subitem X27-i?
The serious game 'Delirium Experience' was developed by IJsfontein and is owned by Stichting Effectieve Ouderenzorg (a Dutch foundation for improving elderly care by research and education). E. Hoogendoorn is an employee of IJsfontein. S. de Rooij is an unpaid member of the supervisory board of Stichting Effectieve Ouderenzorg, which waived the licensing fee required for use of Intellectual Property for the purposes of this research. The game is currently commercialized, but the revenues are solely used to improve current elderly care by gamification.
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